EM485A Solid Mechanics

United States Naval Academy
M echanical Engineering Department

Catalog Description: EM485A Solid Mechanics Credit: 3 (3-0-3)
Designation: Elective, engineering major

Introduction to Elasticity: stress, strain, disgaeent, and thermal effects for linearly
elastic materials. 3D equations of equilibrium. Bieig, buckling and vibration of beams,
plates and shells.

Prerequisitess EM217 or equivalent

Corequisites. None

Textbooks: Stresses in Beams, Plates, and Shéhgd Edition, Ugural
Theory of Elasticity Second EditionTimoshenko and Goodier

Course Director: Asst. Prof. Joshua Radice

Course Content:

No. Topicor Subtopic hrs.
EM217 Review 2
General Linear Elasticity 7
1D Rod Structures: Static Loading and Elastodyos. 6
Galerkin’s Method and Fourier Series Expansions 4
1.5D Beam Structures: Static Loading and Eld&tiendations 5
1.5D Beam Structures: Dynamic Loading and Vilorati 5
2.5D Plate Structures: Static Loading 4
Minimum Potential Energy/Calculus of Variations 4

Finite Elements 3

OCoO~NOULA, WNPEF

Assessment M ethods:

YES NO
Quizzes X
Homework
Exams
Laboratory reports
Oral presentation
Design reports/notebooks X
Prototypes/demonstrations X
Projects X
Other evaluation tools* X
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EM485A Solid Mechanics

Cour se Outcomes":

1. I can find the principle stresses/strains aagimum shear stresses/strains for a
general 3D sate of stress/strain. (B,C,D,H)

2. | can reduce the general 3D partial differérgguations of Newton’s Laws to a
simplified 1D or 2D structural system. (B,C,H)

3. | can use applied mathematics techniques suGakerkin’s approximations,
Spectral-Fourier approximations, Laplace Transfdiong, Eigenvalues, and Matrix
analysis. (B,C,D,H)

4. | can perform a static analysis of 1D bar stres subject to point loads,
distributed loads, and a variety of boundary coodd. (B,C,D,H)

5. | can perform a structural dynamics analysis@fbar structures subject to point
loads, distributed loads, and a variety of boundamnditions. (B,C,D,H)

6. | can perform a static analysis of beam stmestisubject to point loads, distributed
loads, and a variety of boundary conditions. (B,)C,H

7. |1 can perform a structural dynamics analysisezm structures subject to point
loads, distributed loads, and a variety of boundanyditions. (B,C,H)

8. | can perform a static analysis of plate stried subject to point loads, distributed
loads, and a variety of boundary conditions. (B,)C,H

9. | can find the natural frequencies and buckloaygls for bar/beam structures
subject to various boundary conditions, loads, éadtic supports. (B,C,D,H)

10. I can apply the Theorem of Minimum Potentia€Eyy/Calculus of Variations to
the static analysis of bars, beams, and platesl| anderstand how this relates to the
Finite Element Method. (B,C,H)

! Letters in parenthesis refer to the assessmemiotigtisted in the previous section.
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Program Outcomes 4|1 5| 6| 7| 8 9 10
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